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Abstract 



PROBLEM TO BE SOLVED: To provide a dial-spin-valve type thin-film element that 
shows excellent soft magnetic characteristics or proper Hint and &lambda with a high MR 
ratio. 

SOLUTION: In this dual-spin-valve type thin-film element having a lamination Fery type 
fixing layer, a free magnetic layer is formed by at least one kind of a lamination layer 
selected from among NiFe alloy, Co, and CoFe alloy. In this case, in upper and lower sets 
of the lamination Fery type fixing layers, the film thickness of fixing magnetic layer at the 
side of the free magnetic layer is set thicker than that of the fixing magnetic layer at the 
side of an antiferromagnetic layer in both the upper and lower sections. 
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A7^M»ji*^c^uT. e^MRiti 3. 5%nm 
%t>ix&zttfffl*k2tix^htiK &&mftm<o%mM, 

im^xm/lZH i ntfcOWtti, M^BI^SiiTfi 

v>Sit(iHffl6<rC'{i^v\ 

[0057] 06li. BlfiegiaSffiiON i Fe^O 
j&Jfi: C o Fe-^cO^KJfcOJt ( N i Fe-S&com- 
/CoFe^If) £1StttfcU MRJt^^tttii: 
MRifc- (NlFe^)||f/CoFe^ 

mmxvmmmh-ryyyx'h*). &&mm§co%m 

W.&nyj(—?tL, 1.5nm. 2nm. 3nm. 4 
nm. 4.5nm, 5 nmcOli^-Sr^tT^I). UeMS 

^gtSttjf^Bs • t#*£<&i9. jBMM8IHc*rt 

6*^HJte*>&J;dK. MRJttt. SiKttSOi^MJ? 
3nmgSTt-^fc^'3. *h.J: 9**<T«>. 4>t 

S^'ttT-^<. MRikffiW^FtirScOTs i^mtt 

«<o*g)iwi4. 5nmarx'hi<m^hi. 
iiKtt»^m»^/jN$ <-rs * . jWHifftitt* 



(£0) )02-l 85060 (P2002-1 858 



[0058] Mfc. H6J:*K (NiFe^MI/ 
CoFe^Ri) &hS<-**6fc. MRtttl*£< 

u&rst. ttaw*^. lAattio* 

Kb. (NiFe-frftOWK/CoPe^^HHV) U 
0 . 5 fit±T'*> § 5 . »fc . C o F e £&S0K 

*fcfttF*U<4V^)T, (NiFe^ii/Co 
F e ££cr)|gtW ) « 3 . 5 J2TFC* 5 h . 

[0059] £OBt, «BMW)fji7WeyA^ 

tgfcr * Tivx e ft* M R Jt 

[0 0 6 0] 07(i. lulSiAKttfl<7)N iFe-fr&ff) 
if iCoFe ^Wt&JSJKDjt (NLFe ^COMW 
/CoFe^If) £«ittfcU Hintf-fgtttC 
tot Hi nt- (Ni Fe-£&<7)JgJf/CoFe-£ 

WSmi^yt-ftL. 1.5nm, 2nm, 3n 
UK 4 nm, 4.5nm, 5 nmO^o-J-^UTS)^ . 
S&BMOttNVt/h* < LTVK Hint iijz 
*<%&M\fttf&<9. WK, 1.5nmT'ti, 2.3 7k 
A/m(30Oe)BaEeLht*«^S<*S. Hin 

LTL£o£*\ tf*L<*WC, StfeHttd^il 
JPti 2 n m£LtT*S£Ka«a* . 

[0 0 6 2] JEIC, 07 <t Os Hi ntfcWlXUU 
( N i F e^COmm/C o F e-^^JUf ) < 
■ft b . ffl*»5r*<S>H i n t < 3r*ffll»Uc** 
*\ ftfcH i n t CO (N i F e-g^OliJi/C oFe^ 

<0. ftifrtS *\ { N i F e &&cr>mm/C oFe^ 
<0IUP ) * { 0 . 5 1 < *t fc . A OMWftftfc' 
EJIfc&O. ff4L<*VW, (NiFe^M 
/CoFe £«)R£) tt 0 . 5Ja±T* t«»*«2b 0 . 

WiBUlfcfcD. (N i Fe£a<0!W/CoF 
e^cOMJf) #3.5i9*£<ft£fc. MRit?)<g 
Hl^tiSftft. #*b<$NWC. (NiFe^ 
^(SJf/C o F e&&OjRg ) {±3 . 5OTT*S# 



[006 3] i^B*. *5t^^TAT;l-^tfi"A*;l-7' 
SaiSFPfcfc, H i ntSl. 58kA/m (20O 
e) fcV^AtffcWtt***. 

[ 0 0 6 4 ] 08<i. MIEiiffiEttH^N i F e £&<7) 
UitCoFe-^OlglSJfOit (Ni Fe£4Dllg 
/CoFe^A^fflBP) £««lfcU A^MMfcko 
fc, A - ( N i F e^COKJf/C o F e^OlD?) 

?X—9bL, 1.5nm. 2nm, 3 nm. 4nm. 
4.5nm. 5 nm^^^lXhh . iABttJfO 
ISBW^hS<LTVKk. A(ijEil(^#<^fS|6l 
1.5nmtli. 15xlO-7»Ki: 
a*«ttJB<!0A*t*#-tr* 

ffljMHf^iSKS-tSfcftCli, Hi&ttJlOAti-fe'o 
jfflg (Hfc± 10X10-UW) £ffl«W4«fiSS* t * 
a*attS«^JDft±2 nmULhT^SitS^ 

e*aitt«<o«jR»^#<fst> An 

fc. *^«c^**^ffi71-*rtf»tT$:<, MR 
MKTAWfc&ScOT. g*«ttil^{gJI{i4.5 
nmJKTT* 

[006 5] Mfc. 08J:O. (NiFe^Ii/ 
CoFe^W) £/J^<-t£fc, 0.5gJS4T- 
<i, ■HWdHbMBK>fe*i»vv6», 0.5 J: 
StC-^fLT. A<7) (N i Fe-^OJKf/CoFe-^E 

tfoiiw) m&tfm.mzmb% *), c o f e 

JlT'ti. -30X10-7 lOxlO-^SStt 

C*«fc**<*4. w^i. NiFe^ftCoFe 
^«*HIICStUT. N i F e ^cDitlfcDgJi^/K 
$<^l.^{cer§Jl«T'S> , 9. CoFe^liNi 
Fe^i»), AfcHLT, JWP^MUaeOflaWfe* 1 ** 

-c±t v •>^* , )te<r h mmx'h h t\ a zMmzmw 

L. 3*jE«rttk't*Jtftfc:{i % ( N i Fe^if/ 
CoFe^il) (10. 5ia±*B-C*iifc36«*> 

U»L=5r* J ^>. fr^UTtcfcdtc. CoFe^o 
JUS^ffl^-Sr/h^ < Liftr* t . MRJtsOfiTAWt 
tchfzmjt L<&^<0T\ ( N i Fe^Olf/C 
o F e ^#£7)liff ) Jl 3 . 5 £iTC* 5 &ga { £> £ . 
[0066] ,IC7)B$. *HifiCTOf a7*At^t*7' 
ffl9fflH^FJ±. lOxlO-^Ag-lOxlO-V 

[0067] 

^(ls SMRJtT. 3fjeUfc*ftt**t. 

[00683 s&mmvmn. wzm&zmE 



(& 1))02-185060 <P200 2-1858 



[03 ] 02lcioV^TTJ-T;^t"y^';pys^M*-iF 

[04 ] *!6H^Ta7^xtw^yS^ffll*^fll 
a«r«3JBI«lC7F LfcJJWrfflEIT* 6 . 

[05 ] ^wn^f^TJUx^y/^ymmmm^m/ 
[06 ] **^)-5**7^e^'0pys»iBfrFfc*j 

gEW8ttiiW (Ni Fe-^WffiJS/CoFe-& 

[07 ] ^%m^r^7^x^y/^uymmmmTizi5 

^X. S&mmcD (Ni Fe^#OliJf/CoFe-& 



A«0)RW) ££iL3-£fd$<0H i n t £S1i&sj§ 
0T*S. 

[08 3 *?&Bjj<r>f A T^e WC^TIWIH*^* 
lr'T> §*1S14«<73 ( N i F e£&WKJf/C o F e£ 

S. 

3-gllOR«HKtt*. 4-8ltf»1ML 5 -miff) 

MM. 8-CoFe^M(T) . 9-NiPe^ 
§L 10-CoFe£&Jg (±) , ll-*2tf)#« 
12-»4^)«ttl. 1 3-»2««H»«fi 

nra. i4-»3<o«tt«. 1 5-»2^R»aEtt 

16-fiaw. n-wsmvrmm. is-mm 
rnwrn. i9-mmm, 2o-mi«si^e», 21 
-i*«ttjf« 2 2-»2^>Ba3aaMSf. 23 -sk* 

2 5---TOTEMx-;PH«, 2 6-T 
a^-yTii. 27-±M**v7M. 2 8-±*B»l 
i'-^HAT 2 9-5>f HJft77, 3 0-=H/k 3 
1-mUM. 3 2-±ffli, 3 3-fiM*. 



[01] 




[02] 





(&2>)02-185060 <P 200 2-1 858 




(51) Int. CI. 7 

H 0 1 F 10/32 
H0 1L 43/12 



F I 
HO 1 L 
GO 1 R 



T-73-K (##) 



43/12 
33/06 



R 



(72mm BBft m& 

^J[|*/JsfflSfljBIffiF»2880#fl6 

(72)»hb« m v sn 



(nmm sjii mi 

^Jl|ft'hfflJSHiilW)t2880#ffl 

F?-A(##) 2G017 M01 AB01 AB07 AC01 AD55 
AD65 

5D034 BA05 BA17 BB02 BB08 CA08 
DA07 

5E049 AA01 AA04 AA07 AC05 BA12 
CB02 DB12 GC01 



